is the diffusivity, τ ϕ is the phase coherence time, vF is the Fermi velocity, and τel is the elastic scattering time. 1 If the sample thickness is larger than LTh then it is three-dimensional and if it is less, then it is two--dimensional. Thus, by estimating LTh we can determine the dimensionality of the RuO2 films. The estimate is based on free electron parameters which will result in a lower limit on LTh. 2 Using the usual expression for vF in an isotropic 3D system,
(3) where n is the carrier concentration and m is the electron mass. Combining equations 1--3 results in
(4) Since metallic behavior is not expected for disordered 2D systems, we shall examine the 20 nm film calcined at 190°C with σ~800 (Ω--cm) --1 and n~10 23 cm --3 that exhibits metallic behavior to confirm that can be treated as a 2D electronic system. The elastic and phase relaxation times cannot be directly determined from this work. Therefore, the values must be estimated from previous work on similar disordered systems. For instance, Kawaguti and Fujimori obtained τel~10 --13 s and τ ϕ~1 0 --12 to 10 --11 s for thin Ag and Au films below 10K from magneto--transport measurements. 3 The values of τ ϕ are consistent with those found in other systems (~10 --13 to 10 --11 s). 4, 5, 6 Using these values gives LTh~300 nm--3000 nm which are significantly larger than the 20--30 nm thicknesses of the films used in this study.
Structural characterization
A Rigaku SmartLab X--ray diffractometer with fixed CuΚα radiation (λ = 154.06 pm) was employed for sample characterization. The scans were performed in Grazing Angle geometry in parallel--beam mode. The instrument was operated in a continuous mode in increments of 0.02 2θ, and counts were accumulated for 1 s at each step. The angle of incidence was set to different values (0.5°-1°) in order to vary the interaction length in each depth region with scanning of the exit angle.
Transport data obtained from 10nm and 30nm thick samples confirms the results reported for the 20nm samples ( Figs. S2--S4) . The data for the 10--nm data RuO2 films are derived from three nanosheet samples (#8, #10, and #14) and two sputtered films. 26  28  30  32  34  36  38  40  42 Intensity (a.u.) 
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